CRP-binding sites: evidence for two structural classes with 6-bp and 8-bp spacers.
While classifying protein binding DNA sequences of the type GTGNxCAC, based on the size of Nx [Shumilov, Mol. Biologya (Engl. Transl.) 21 (1987) 168-187], we had previously found that the cyclic AMP receptor protein (CRP)-binding sites found in the Escherichia coli genome are of at least two classes: (i) those with a conventional 6-bp spacer (N6) and (ii) those with a potential 8-bp spacer (N8) [Barber and Zhurkin, J. Biomol. Struct. Dyn. 8 (1990) 213-232]. In this paper, we present the first experimental evidence that CRP binds to DNA with an N8 spacer with relatively high affinity, as measured by gel electrophoresis of CRP-DNA complexes. We have tested two types of N8 spacers: A+T-rich and G+C-rich. Compared with the affinity of CRP for a reference site with an N6 spacer, the binding strength of CRP toward an A+T-rich N8 sequence is lower and that toward a G+C-rich N8 site is comparable. Just like DNA sites with N6 spacers, those with N8 spacers utilize both halves of the symmetrical protein recognition sequences, TGTGA and TCACA. Because of the increased number of nucleotides in the N8 spacer, the two recognition sequences in DNA will have an increased distance and a helical twist between them. These would cause displacement of the two recognition sequences with respect to the two symmetrically located alpha-helices of the CRP dimer, if there is no change in the DNA conformation.(ABSTRACT TRUNCATED AT 250 WORDS)